






































































































































































































































CONCLUSION: Shoreland residents were surveyed for their perceptions of
shoreline crowding, using a scale of 0 to 7, where O = vacant and 7 = packed.
The average response to this question from river residents was the lowest as
compared to the average response to the same question by lake residents.

62.3% of river residents indicated vacant to near-vacant conditions (choosing
a0, 1or 2). This percentage was the highest for river residents as compared
to the percentages of lakeshore residents choosing the same response values.

By contrast, 13.4% of river residents indicated packed to near-packed
conditions (choosing a 5, 6 or 7). This percentage for river residents was
slightly higher than the percentage of Natural Environment lake residents,
where only 12.2% of this group chose the same values, which was the lowest
percentage resporise for all residents (lake and rivers) surveyed.

COMMENT: This information suggests that even though rivers are heavily
developed in and around service center areas, the development is not so
concentrated in most of the high quality recreational resource areas to the
extent that residents feel crowded. Obviously, there are exceptions, as
mentioned earlier where desirable recreational areas such as the Snake River

support large concentrations of seasonal use.

Responses to additional questions concerning satisfaction with zoning
controls, water-surface use crowding, improvements to public services and
other similar issues can be found in Report No. 8, and will not be dealt with
here.
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Section 2. Development Management Recommendations

The following management recommendations are based on the findings and
discussion presented in Topics 1, 2, 3 and 4 of Section A. Recommendations
are not made for each summary statement as previously presented, rather either
the most important statements or groups of statements combined enabled
formulation of the recommendations.

1. Since road proximity was found to be the most important factor influencing
river development, shoreland managers should identify and monitor roaded
or planned roaded, buildable areas carefully and ensure that adequate
zoning controls exist or will be developed consistent with the management
objectives for the river class of the area. This is especially important
for river segments (regardless of class) meeting the above criteria that
are located near regional service centers, because they are the most prone

to permanent development.

2. Shoreland managers should identify any areas that have medium to high
guality river resource settings (recreational opportunities, naturalness,
etc.) good road accessibility and are at virtually any stage of
development, and ensure that adequate growth management plans and zoning
controls exist to address these areas. The data indicates that the
likelihood of new or continued seasonal development in these areas is
high. This may be especially important outside of major retail/commercial
centers, near river-reservoir lake systems and primarily in River Class
B: Natural/Rural in Forest segments and secondarily in River Class C:
Natural in Agricultural or River Class E: Urban segments.

3. Shoreland managers should identify areas along wide and shallow river
valleys and areas along rivers with narrow or no valleys since they may
continue to experience substantially more river-oriented development than
river segments typified by any of the other physical characteristics.
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Shoreland managers should be prepared for a continuation of a trend where
seasonal dwellings are converted to permanent dwellings, especially in
areas identified pursuant to recommendation #2. New bermanent dwellers
will expect services that counties and townships may not always be able to
supply, such as year-round fire and police protection, meaning roads must
be kept open. Perhaps of even greater importance, is that drainfield
systems associated with 'conversion' properties will now be subject to
continuous effluent loads in place of occassional seasonal use periods.
Therefore, shoreland managers should actively monitor areas for conversion

activities to ensure proper compliance with sewage treatment ordinances.
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Iv.

IMPLEMENTATION

Implementation of the River Classification System should ideally have
three phases. The first phase is the development of specific state river
shoreland regulations for each river class management objective, the
second phase is the identification of applicable river classes, river
physical groups and development patterns at county, township and
municipal levels of government and the third phase is local unit of
government adoption of ordinances compliant with state regulations.
Probable processes for completing each phase of river classification
system implementation are briefly discussed in the following paragraphs.
Progress reports and project updates prepared by staff assigned to the
Shoreland Management Program will address each phase in detail as work is

completed.

A. River Shoreland Regulations

This phase of implementation is directly related to the management
objectives and recommendations of each river class and the identified
physical and development characteristics of rivers. For example,
this phase of implementation will be devoted to determining just what
the actual dimensional considerations such as lot sizes, setbacks,
etc., should be for each river class. Development of appropriate
rules, performance criteria and other guidlines will be founded on
existing development patterns and densities, local land use plans and
input from public participation meetings and county, municipal and
state shoreland management staff necessary to effectively manage the

resource.

B. River Class Identification

This effort will require preparation and processing of river data by
DNR staff followed by review of the data by local government
officials. Draft classification lists will be prepared by staff for
review at local level public meetings intended to discuss the new
classification system.
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As discussed in part II, the river classification system was
developed from data collected from state rivers identified by the
Minnesota Statewide Outstanding Rivers Inventory. It was mentioned
that this inventory did not include many of the smaller rivers and
streams of the state, therefore precluding data being collected from
them during classification system development. The main reason for
this approach was that including more streams and thus many more
segments to the sample group was unnecessary for identifying the
range of state river resources. When the system is ready to be
implemented at the local level, a question that may arise is, "How
will rivers and streams not in the sample be classified?"

First, cultural data (Land Use and ROS) exists for all of the 40-acre
parcels in the state; second, the river kilometer indexing system has
identified rivers and streams subject to Shoreland Program
Jjurisdiction; and third, computerized methods can be developed for
coupling both data sets in order to produce a listing of information
for all river oriented 40-acre parcels on any stream or river in the
state. The only task remaining after river classification (recall
that rivers are classified solely on cultural characteristics), is to
identify the physical characteristics and development patterns that
will modify river class management objectives. This latter task is
well suited to local level application where local managers can
identify these occurrences much more accurately because data
resolution and accuracy at local levels will usually be much better
than at a statewide level.

Another implementation gquestion that may arise is, "Will five-mile
segments be used in all cases, even where streams or rivers to be
classified have less than 5, or 5, 10, or 15 mile lengths?" The
answer is "No", because segment lengths of 5 miles were only

-68-




established as part of the sampling technique and that smaller length
segments may be better suited to local level classification system
implementation. In fact, a great deal of flexibility must be allowed
at the local level to determine starting and ending points for
segment class assignment. This aspect of implementation is highly
dependent on cultural, physical and development characteristics of
any particular river, since rivers are linear resources and often
thread through many diverse surroundings, demonstrating the need for
flexibility in classification implementation.

Finmally, the number of streams and rivers to be classified has not
been determined. Discussion in the Introduction revealed that
approximately 16,190 streams are subject to Shoreland Program

.Jjurisdiction. However, several management guestions must be

discussed to determine the extent of classification system
application, since in some cases it may be extremely beneficial to
manage to the small stream, 2-acre watershed level (i.e., trout
streams) while in other cases, such management may not be appropriate.

Ordinance Adoption

The final phase of implementation, ordinance adoption at the local
level of government, is likely to be accomplished in the same way
previous land management programs have been implemented. Model
ordinances, prepared by DNR staff, would be direct outcomes of state
adopted regulations. The model ordinances could be adopted as is, or
be used as guides if the local unit of government wishes to
incorporate the new regulations into existing codified land use
controls. Regardless of the actual form in which controls are
drafted and adopted by the community, the end result is incorporation
of state river regulations addressing the river classes of the
community into the community's land use controls.

Doubtless, other questions and challenges will arise during both
phases of classification system implementation. However, realizing
that the system is new and certainly not intended to be static, will
enable all managers and affected individuals ample opportunity to
entertain constructive criticisms and suggestions to make

implementing the system a reality.
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APPENDIX 1

RIVER SEGMENT FILE

The 157 rivers, streams and their forks as identified in the Statewide
Outstanding River Inventory (Project Report, DNR, March 1983) were used as the
sample watercourses in developing the statewide river classification system.
For purposes of the river classification effort here, these watercourses were

subdivided into segments.

The base file utilized a water oriented data file, contained in the Minnesota
Land Management Information System (MLMIS), that identifies river oriented
parcels* along permanent watercourses**, The creation of individual segments
for each river began at the mouth and continued upstream to the terminus of
the permanent watercourse. The average length for each segment is five miles

as measured upstream.

The final result of this effort was a file of 1278 individual river segments
averaging five miles in length, which formed the basic unit from which
subsequent data was collected. Each segment was combrised of an array of
river-oriented, 40-acre parcels. Each parcel was located by a public land
survey description (that is by a particular county, township, range, section
and quarter-quarter). Figure 1 of Appendix I, shows a typical example of a
small river with 3 segments and its respective river-oriented 40-acre parcels.

When the river segment file was completed, collection of the cultural,
physical and development data began. These efforts are explained in
Appendices II, III, and IV.

* A river oriented parcel is defined as a 40-acre public land survey
division of land that the watercourse flows through or touches.

**  Permanent watercourses are defined as all perenial flowing channels as
mapped on 7 1/2 minute USGS topograhic guadrangle maps with a solid blue
line. The headwaters of such watercourses are defined as the point where
the mapping symbol changes from a solid blue line to a dashed blue line
(ephemeral streams).
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APPENDIX II

CULTURAL DATA

Discussion of the River Classification System refers to the use of cultural
data for identifying the sample river segments with a Land Use (LU) Label and
a Recreational Opportunity Spectrum (ROS) Label. This appendix will describe
in detail how cultural data generated from previous natural resource
management studies were used to create the LU and ROS Labeling scheme for the

1278 river segments.
The cultural data comes from the following:

1) Minnesota Land Management Information System (MLMIS)

The MLMIS land use cover data were interpreted from 1968 and 1969
1:90,000 aerial photographs. The land use data were used to create a
Land Use Cover (LUC) variable which characterizes all state Minor
Civil Divisions (MCDs)* according to their combinations of land use

covers**,

*  An MCD is defined as an organized rural township incorporated
municipality, or a rural unorganized territory.

*¥*  Perspective on Minnesota Land Use-1974, Report Number 6. Borchert, John
R., et al. Minnesota State Planning Agency-University of Minnesota,
Center for Urban and Regional Affairs; October, 1974.
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The original LUC variable identified 18 distinct LUC types that occur
within the state's four major land use zones; 1) Agriculture, 2)
Transitional, 3) Forestry and 4) Urban. In essence, the LUC

variable "regionalizes" the general setting of a river segment.
Figure 1 shows the statewide location of the LUC's and Table 1 lists
the landscape descriptions of the LUC types. The river
classification effort utilized 16 of the 18 LUC zones, combining LUC
17 and 18 with LUC 16 to produce a single urban LUC.

Data from the LUC variables were used to assign Land Use (LU) Labels
to river segments. The LU Label for any given segment corresponded
to the LUC descriptor (from Table 1) assigned to the MCD containing
the river segment. For example, a river segment entirely within an
MCD with a LUC description of 10 (Forest) would be labeled as LU 10.
When river sements were in two or more MCD's, the LU label assigned
to the segment depended on which MCD contained the majority of the
segment. For example, if 75% of a segment was in an MCD with a LUC
of 9, a label of LU 9 was assigned to the entire segment. The result
was a data file of 1278 LU Labels, one for each river segment based
on the LUC descriptors for MCDs.
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Figure 1 - Appendix IT
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Table 1 — Land Use Combinations Used to Characterize Different Minor Civil Divisions (Rural Towns and Incorporated Municipalities) in Minnesota

Land Use
Combination

Land Use Dominant
on Greatest Acreage

Land Uses Present
in High Percentage
Compared with State Total

Other Land Uses Present
in Moderate Percentages
Compared with State Totals

Other Uses Present on
Small But Significant
Acreage

Landscape Description

Cultivated Zone

1 Cultivation Cultivation Open, Extractive Intensive cultivation on
prairie plains
2 Cultivation Cultivation Forest, Open, Extractive Intensive cultivation with
scattered woodlands
3 Cultivation Cultivation Open Water, Marsh, Extractive Open Intensive cultivation with
scattered pasture
4 Cultivation Cultivation Open Forest, Marsh, Extractive Intensive cultivation with
scattered pasture and
woodlands
Transition Zone
5 Cultivation Cultivated, Marsh, Open Forest, Water, Extractive Cultivation with pasture
on rolling or rough fand
6 Cultivation Forest, Cultivated, Marsh,Open Water, Urban, Extractive Cultivation with pasture
and woodland on poorly
drained or rough areas
7 Cultivation Water, Marsh Forest, Cultivation Open Cultivation with water,
forest, and pasture
8 Cultivation Water Forest, Cultivation, Marsh, Open Urban Cultivation with forest,
pasture, and water;
sparsely developed
lakeshore
9 Cultivation Water Forest, Cultivation, Marsh, Extractive Cultivation with water,
Urban, Open forest, and pasture; much
developed lakeshore
Forest Zone
10 Forest Forest Marsh Cultivation, Water, Urban, Open Forest
11 Forest Forest, Water Marsh Open Forest with lakeshore
undeveloped
12 Forest Forest, Water Marsh Urban, Open Forest with sparsely
developed lakeshore
13 Forest Forest, Water Urban Marsh, Extractive, Open Forest with much
developed lakeshore
14 Forest Forest, Extractive Water, Urban Open, Cultivation Forest with extensive
mining
15 Forest Marsh Forest, Open Cutltivation Marsh and Forest
Urban Zone
16 Urban Urban Open Cultivation, Forest Urban Development with
Scattered Farmlands
and Woods
n 1. Urban Urban Water Open, Forest Urban Development with
Some Lakeshore
(18) 16 Urban Urban Forest, Open, Cultivation Dense Urban Development

Source: Borchert, John R., et. al.
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2) Minnesota DNR Land Suitability Project

The Suitability Project is a multi-faceted progrém that evaluates and
classifies all state-owned DNR-administered land, for its ability to
serve a variety of public functions. The information collected from
this effort will pe used by the DNR to determine best uses of land
and aid ongoing natural resource management programs. One aspect of
the Suitability project is to assess recreational suitability of

DNR-administered lands.

To assess recreational suitapbility, DNR staff began with an approach
called the Recreational Opportunity Specturm (ROS), originally
developed by the U.S. Forest Service*. Staff modified the Forest
Service approach to fit the range of Minnesota environments and
available data.

The Minnesota ROS classes as applied to each river oriented parcel
were defined as composites of two variables: 1) accessibility to the
road network, and 2) land use/cover. Each of these two variables was
initially placed into a continuum of classes (see next three pages)
and the composite of the two continua was used to define ROS

classes. Road and land use/cover data were taken from the files of
the MLMIS.

A. CONTINUW OF ROAD ACCESSIBILITY CLASSES

Source: 1978 Minnesota Department of Transportation highway maps.

Road types: Controlled access or interstate highway; other four-lane
highway; two-lane state or federal highway; two-lane county road;
unpaved road; and urban street network.

ROS Users Guide, United States Department of Agriculture - Forest Service.
(Also see: The Recreation Opportunity Spectrum: A Framework for Planning,
Management, and Research, General Technical Report PNW-98. Clark, Roger
N. and George H. Stankey. USDA-Forest Service, Pacific Northwest Forest
and Range Experiment Station, December, 1979.)
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Land use/cover Class

Natural

A
Artificial

Description

100% of the river oriented parcels
comprised of forest,
marsh or water cover.

93% of the river oriented parcels
comprised of forest,
marsh, or water cover; the remaining

parcel could be any other use/cover.

75% of the river oriented parcels
comprised of forest,

marsh, pasture, open, or water cover;
the remaining parcels could be any
other use/cover.

75% of the river oriented parcels
comprised of forest,

marsh, pasture, open or water or
cultivated; the remaining parcels could
be any othr use/cover.

31% of the river oriented parcels
comprised of urban

residential, urban non-residential,
transportation or extractive; the
remaining parcels could be any other

use/cover.
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Class Description
Inaccessible Greater than 3 miles from any road
Between 1/2 and 3 miles from any road
Greater than 1/2 mile from a paved road, but
within 1/2 mile of a gravel road
Very Accessible Within 1/2 mile of a paved road, and can also
be within 1/2 mile of gravel road

One of the above road accessibility classes was assigned to each

40-acre river-oriented parcel, within a given river segment.

CONTINUUM OF LAND USE/COVER CLASSES

Source: Land uses/covers were interpreted from 1968 and 1969
1:90,000 aerial photos (equal to MLMIS data base).

Land uses/covers: forest, marsh, water, pasture or open, urban
residential, urban non-residential or mixed residential,

transportation, extractive and cultivated.

Based on the mix of the above land use/cover types for all of the
river-oriented 40-acre parcels within the segment, a single land
use/cover class was assigned to all of the 40-acre parcels in the
segment, according to specific class criteria which is listed on the
next page. It is important to note that this differs from the MLMIS
Land Use Combination (LUC) variables for the following reason: The
MLMIS - LUC variable for a given segment is a representation of the
land uses/combinations of an entire MCD (all 40-acres cells of a
MCD). By contrast, the continuum of land use/cover classes, is
directly related to only the 40-acres parcels that are river
oriented. The resultant land use/cover class more accurately
represents the segment's land use and cover, while the LUC variable
helps regionalize the segment in terms of all land uses and

landscapes of the state.
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At this point, a pair of class descriptions from each continua (road
accessibility: 1land use/cover) existed for each forty-acre parcel within
a segment. It must be emphasized that within a given segment, each
40-acre parcel may have 1 of 4 road accessibility class but all parcels in
the segment have the same land use/cover class. To establish the ROS
Label for each 40-acre parcel in the segment, the criteria listed below

were used:
Recreation Opportunity Road Accessibility Land use/cover
Spectrum (ROS) - equals - Class(es) - plus - Class(es)
Primitive 1 1
Semi-Primitive-Remote from 1 2
Roads 2 1
2 2
3 Semi-Primitive-Roaded 3 1
3 2
Natural-Remote from Roads 1 3
Natural-Roaded 3 3
4 1
4 2
4 3
6 Rural Any 4
7 Intensive Land Uses Any 5

Finally, given that each 40-acre parcel in the segment has a ROS Class,
the dominant ROS Class of all 40's for the segment was used to
characterize the entire segment.
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APPENDIX III

PHYSICAL DATA

This appendix describes the method for collecting physical data from the 1278

river segments.

The data base was compiled from manual measurement of USGS 7 1/2 minute
topographic maps for each of the 157 rivers in the sample. Measurements of
valley width, valley depth, gradient, and structure (natural meander or

channelized) were made.

These measurements were made at the beginning point of each river segment.
Valley width and valley depth measurements were made along a transect drawn at
right angles to stream flow at the sample point. Gradient and structure were
measured over the course of the whole segment. The following paragraphs
explain in detail how each of the above variables were measured and how the
resultant data were arranged into physical classes for further analysis.

Valley Width

This parameter measured the horizontal distance along the transect between the
blufftops associated with a river valley. The blufftops are defined as the
point where land slopes change from more than 12% (12 ft. rise for 100 ft. of
horizontal distance) to less than 12%. In instances where a blufftop only
occurs on one side of the river or blufftops are non-existent (land slopes of
less than 12%) the particular condition was noted. (The various breakdowns of
valley width classes are listed along with valley depth classes on the last
page of this appendix.)

Valley Depth

Valley depth was measured along the transect as the average elevational

difference between the left and right blufftops and the left and right bluff
bases. Bluff bases are defined as the point at which the slope first changes
from less than 12% to more than 12%. In instances where valley depths ‘
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could not be established (lack of slopes over 12% or only one bluff present)

the condition was noted.

River Gradient

-

This variable was used to identify those segments where high gradients may'
indicate recreationally.significant or environmentally sensitive areas
deserving special protection and management. Gradient is defined as the
difference in altitude between the beginning and end point of each segment,
over the distance from the beginning to the end point of the segment. The
result is a value of "X" meters fall/kilometer. Distance measurements were
made according to the DNR river kilometer indexing (RKI) system. In the RKI
system, distance is measured along the centerline of a stream. A segment was
considered as a high gradient segment if the gradient value was greater than
or equal to 3 meters fall/river kilometer (16.6 ft. fall/river mile).

River Structure

The river structure variable was used to identify areas of channelized or
modified segments as compared to meandering or ummodified segments. The USGS
maps were scanned for one mile upstream and downstream of the physical data
sampling point. Channelized streams were noted as those that are labeled as
ditches or have otherwise been obviously modified.

The final result of Physical data collection from the sample segments is

formulation of seven physical labels that describe physical characteristics of

Minnesota.
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Based on the preceding discussion, the measurements from a segment were
compared to the 7 Physical Labels listed below to determine which Label

represented the segment's measurements.

1. Moderately to Very Wide and Deep Valleys

(>1000m. [3300 ft.] wide & =26 m. [85.8 ft.] deep)
2. Moderately Wide and Deep Valleys

(250-1000m. [825-3300 ft.] wide & 26-100m. [85.8-330 ft. deep)
3. Moderately to Very Wide and Shallow Valleys

(=250m. [825 ft.] wide & <25m. [82.5 ft.] deep)
4. Narrow and Shallow Valleys

(<250m. [825 ft.] wide & <25m. [82.5 ft.] deep)
5. No Valley or Bluff only on one side (Headwaters)

Steep Gradient Segments

(23m. fall/river kilometer [16.6 ft. fall/river mile]

7. Ditched or Channelized Segments

Valley width, depth and river gradient and structure measurements were taken
from all segments. However, in order to identify high gradient or channelized
segments, all segments were first screened for occurrénce of high gradient or
channelized conditions. If neither condition occurred (in no case did both
occur) the segment's valley width and depth measurements were then labeled
according to the remaining 5 labels.
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APPENDIX IV

DEVELOPMENT DATA

The development data used in Step 5 were collected at the county level of
government, using the following procedure. Staff assigned to the Minnesota
Shoreland Update Project obtained the transparencies used to produce the
Minnesota Department of Transportation's Blue Line (1977) imagery. (The
imagery was obtained from high-altitude, high-resolution panchromatic aerial
photography, and the scale of the transparancies and Blue Lines is 1:24,000).

The transparencies were scanned for occurrences of 2 or more residential
dwelling sites per river oriented* parcel or recorded government lots for all
rivers and streams statewide (in excess of the 157 inventory rivers).
Development occurrences were noted according to legal descriptions (county,
town, range, section, QQ and Gov. Lot). The resulting list of occurrences-was
taken to the county assessor's office during 1981 and 1982, where development
data maintained at the same level of resolution (40-acre parcel or Government
Lot) are more current than the information obtained from the 1977 blue line

imagery.

Development occurrences (seasonal or permanent structures within the river
oriented parcels) were then recorded consistent with the assessor's records.
In cases where new development was observed in parcels adjacent to the
original list of parcels prepared from the 1977 imagery, entries of the
development occurrences for those parcels were made and other adjacent parcels
were scanned until a level of 2 or more developments per parcel was not

observed.

This effort produced a computerized list of the numbers of seasonal on-shore
and of f-shore and permanent on-shore and off-shore residential structures.
The occurrences on the list could then be coded to the corresponding river

segment when the development occurred on a sample river,

* A river oriented parcel is defined as a 40-acre public land survey
division of land that the watercourse touches.

0802F
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